DEVELOPMENT DATA 
This data sheet contains advance information and TDA61 00Q 


specifications are subject to change without notice. 





8 MHz VIDEO OUTPUT AMPLIFIER 


GENERAL DESCRIPTION 


The TDA61000 is a video amplifier in a SIL 9 MP (Single In Line 9 pins Medium Power) package, using 
high-voltage DMOS technology and is intended to directly drive the cathode of a cathode ray tube 
(CRT). 


Features 


High bandwidth and slew rate 

No external heatsink required 

Black-current measurement output for automatic black-current stabilization (ABS) 
A cathode output separated from the feedback output 

Internal protection against CRT flashover discharges 

Protection against electrostatic discharge (ESD) 

Simple application with a variety of colour decoders 

Differential input with designed-in maximum values of the following: 
— common mode input capacitance of 3 pF 

— differential mode input capacitance of 2 pF 

— differential input voltage temperature drift of 0.4 mV/K 
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PACKAGING OUTLINE 
_ 9-lead SIL; plastic (SOT111B). 
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Fig.1 Block diagram. 


PINNING 

Non-inverting input 

Low supply voltage 

Inverting input 

Ground, substrate, heat tab 
Black-current measurement output 
High supply voltage 

Not connected 

Cathode output 

Feedback output 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 















































High supply voltage V 
Low supply voltage V 
Input voltage 
(pins 1 and 3) V 
Differential mode input 
voltage (pin 1 to 3) V 
Black-current measurement 
output voltage (pin 5) V 
Cathode and feedback 
_ output voltage 
(pins 8 and 9) V 
Non-inverting and inverting 
Input current 
(pins 1 and 3) mA 
x 
Ee Cathode and feedback 
ra repetitive peak output 
= current (pins 8 and 9) mA 
< Cathode non-repetitive peak 
a. output current 
a LOW QO = 50 uC A 
vf HIGH Q = 100 nc A 
7 Total power dissipation W 
Storage temperature range OC 
Junction temperature range OC 
THERMAL RESISTANCE 
From junction to ambient Rth j-a = 45 K/W 
From junction to case Rth j-c = 10K/W 
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CHARACTERISTICS 


Operating range 
Vp 1 = 180 to 210 V; Vp2 = 10.8 to 13.2 V; V1 = 2.6 to 5 V; V5 = 1.4 V to the smallest of (Vg — 8 V) 
or Vp9; Tamb = O to 65 °C. | 


Test conditions (unless otherwise specified) 


Vp = 200 V; Vp9 = 12 V; V5 =6 V; Tamb = 25 OC; CL = 10 pF; Vz =5 V (CL consists of parasitic 
and cathode capacitance). For test circuit see Fig.2. 


parameter 


Quiescent current 






































propagation time 





50% input — 50% output | t¢ input < 20 ns 


wave; f <1 MHz; 








































high voltage supply Vg = Vp4/2 Ip 4 4. 49 |6 mA 
low voltage supply Vg = Vp4/2 Ip 2.5 3.1 3.8 mA 
Input bias current Vg = Vp4/2 0 — 20 LA 
Input offset current Vg = Vp4/2 —3 - +3 [WA salt 
Offset current of Ig =0A; 
black-current 50V <Vg < Vp —20V; 
measurement output 1.4V<V5 <Vp9 I5(off) —10 | 0 +10 | pA 
Linearity of current 
transfer 
LOW le Ig = Oto 10 pA; 
50V<Veg< Vp; — 20 V; 
1.4V<V5<Vp9 Al5/Alg 0.9 1 iB 
HIGH Ig lg =O to 3 mA; 
50V<Vg<Vpy—20V; 
1.4V<V5 <Vp9 Als/Alg O09 |1 at 
Maximum peak output 20V <Vg< Vp; —20V 
current (pins 8 and 9) lO max! — 20 — mA 
Input offset voltage Vg =Vp4/2 V (off) —50 | — +50 | mV 
Output voltage 
(pins 8 and 9) > 
minimum V4.3=-1V Vegan _ - 20 |V 
maximum Vi.871V VO max Vpq 
| —20 | — _ V 
Gain-bandwidth product f = 500 kHz 
of open loop gain V8(p-p) = 60 V 
V9/V 1-3 BW, ~~ 0.7 GHz 
Small signal bandwidth V8(p-p) = 60 V 
sine BW. 6.5 8 — MHz 
Large signal bandwidth V8(p-p) = 100 V 
sine MHz 
Cathode output Vg = 50 to 150 V square | 
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Cathode output rise time | Vg = 50 to 150 V square 


10% output — wave; f <1 MHz; 

90% output t¢ input < 20 ns tr 40 53 65 ns 
Cathode output fall time Vg = 150 to 50 V square 

90% output — wave; f <1 MHz: 

10% output tr input < 20 ns tf 40 53 65 ns 


Settling time; 50% input — | V8(p-p) = 100 V square 
99% < output < 101% wave; f <1 MHz; 

















t,, tf input < 20 ns ts — — 220 |ns 
Slew rate between 50 and V1-3(p-p) = 2 V square 
150 V wave: f <1 MHz: 
ty, t¢ input < 20 ns SR — 1700 | — V/us 
Cathode output voltage V8(p-p) = 100 V square 
. overshoot | wave; f <1 MHz; 
tr, te input < 20 ns; 
note 1 OV — 5 | % 
Differential input | 
= resistance Ry — 1100 | — | KQ2 
- High voltage power supply | f <50 kHz; | 
i rejection ratio note 2 HVPSRR_ | — | 80 — dB 
a Low voltage power supply | f <50 kHz; 
S rejection ratio note 2 LVPSRR |— 80 = dB 
mr 
Lu 
if Notes to the characteristics 
1. lf Vpp — V4 <7 V, there can be more overshoot than specified. 
2. PSRR: the ratio of the change in supply voltage to the change in input voltage when there is no 
change in output voltage. 
oa 3. The above electrical characteristics and stable operation are specified for a feedback range of 1/75 


to 1/90. 


4. The cathode output is protected against peak currents (caused by high-resistance flash) of 2.5 A 
maximum with a charge content of 50 pC. 


5. The cathode output is also protected against peak currents (caused by low-resistance flash) of 10 A 
maximum with a charge content of 100 nC. 
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Fig.2 Test circuit with feedback factor of 1/83. 


FLASHOVER PROTECTION 


The device incorporates protection diodes to prevent CRT flashover discharges; these diodes clamp the 
cathode output voltage between Vp1 + Vdiode and Vp2 — Vdiode- [0 limit the diode current the 
following is needed: an external 1.5 kQ2 high-voltage carbon resistor in series with the cathode output 
and a 1 kV spark-gap (see Fig.9). = 
Vp1— GND has to be decoupled: 
@ With a capacitor > 20 nF with good HF characteristics (e.g. ceramic). This capacitor (between pins 
6 and 4) must be placed as near as possible to the device and no more than 10 mm away from it. 
@ With acapacitor > 10 uF on the CRT’s printed-circuit board (common for the three output stages). 


Vp2 — GND has to be decoupled with a capacitor > 20 nF on the CRT’s printed-circuit board. 
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APPLICATION INFORMATION 


Dissipation 
There are two components of the dissipation — static dissipation (independent of the frequency) and 
dynamic dissipation (proportional to the frequency). 


The static dissipation is due to both high- and low-voltage supply currents and load currents in the 
feedback network and CRT and is given by: 


Pstat = (Vp1 x Ipq) + (Vpa x Ip) + (Vg x Ig) — (Vg x Vg/R¥p). 


Where Vg = Vg = 100 V; feedback resistor R¢, = 68 k&Q2; lg = 0.3 mA and other typical conditions 
as provided in the CHARACTERISTICS. The static dissipation, Po¢az = 0.9 W. 


The dynamic dissipation is given by: 

Pdyn = Vp x (CL + Cf + Cint) x FX Vo(p-p) x b. 

Where load capacitance C; = 10 pF; feedback capacitance Cy, = 0; internal load capacitance 

Cint = 4 pF; sine wave frequency f = 4 MHz; peak-to-peak output voltage Vo(p-p) = 100 V and the 
non-blanking duty factor b = 80%. The dynamic dissipation, Pdyn — 

To minimize the load capacitance, Cj , TDA6100 must be mounted on the printed-circuit board at 
the base of the CRT. 


The total dissipation, Prot = Pstat + Payn = 1.8 W under the conditions given. 
From Tj = Tamb + (Ptot * Rth j-a) < Tj, max = 150 OC, it follows that no additional heatsink is 
required for Tamb <a Tamb max = 65 OC. 


Black-current stabilization 


To use the black-current stabilization feature, a signal source including a black-current stabilization 
loop is needed (TDA3562A or TDA4580). The black-current needs to be converted to a voltage by, 

for example, an 82 kQ resistor connected to ground and a 150 k{2 resistor connected to Vp. A 
clamping diode connected to Vp prevents capacitive load currents from causing the voltage to 

exceed Vp9 + Vdiode-: Care must be taken to minimize the parasitic capacitance at the current-to- 
voltage conversion node. Both TDA4580 and TDA3562A feature sequential black-current stabilization, 
therefore the black-current measurement outputs of all three video output stages can be added. To 
obtain the correct ratio of cathode currents for colour balance at the stabilized black-level, the circuit 
illustrated by Fig.3 may be used. 


The output voltage depends on the currents I5 R, |5 G and I5 Bg as expressed in the following formula: 
[((R1+R2+ R3)I5 B +(R1+ R2)I5 G “ (R1)I5 RI] 
(R1+R2+R3 + R4) 


Vo = R4x 
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APPLICATION INFORMATION (continued) Vpo 
R41 % { 7 y, “+O R } 
I5.R 
R2 
ISG 
R3 
ISB Vo 
R4 
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Fig.3 Colour balance diagram. 


Figure 4 below illustrates a method for adjusting the ratios of the stabilized black-currents. 





| 
2G 7224476 


Fig.4 Stabilized black-current adjustment. 


The black-current measurement output of the TDA61000 deals with both positive and negative leakage 
currents at the cathode output. 


en 





August 1989 PH ILI PS 


DEVELOPMENT DATA 


8 MHz video output amplifier 


Gain and DC biasing 





TDA6100Q 


Figure 5 illustrates a circuit in which the gain and the black-level output can be adjusted 
independently. If the potentiometers have a relatively low value of resistance, the feedback factor 
remains approximately constant. The input black-level is given by VB |. Figure 6 illustrates a circuit 
for this adjustment when ABS Is used. 
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Vi Rb 





Vi.BL 
Vo 
7224477 
ref 
Fig.5 Gain and black-level adjustment. 
Rfp 
Vi 
R3 
R1 
Vo 
R4 
‘f 
V 7224478 


ref 


Fig.6 Gain and black-level adjustment with ABS. 
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APPLICATION INFORMATION (continued) 
Referring to the circuit illustrated by Fig.6 the total gain is given by: 


ax Rp 


= —___,._—_.. withO< a’) < 
Aalea’) + RG with 0 < R,(a-a*) < R,/4 


If the value of the gain is known, then the adjustment of the potentiometer can be found from: 
R é R37 R 
2-05 |[ nD a4 +{axc} | - fb _ 4\| 
| LIAx Ra Ra/ AxRa || 


The feedback factor (stipulating the bandwidth) of the circuit follows from: 


ae: Se 
R4//[R3+ Ra(a-a?)] 











/k=1+ 


The output black-level is given by: 


Rb + R4 
VO.BL = Vref a: 7 eee A(Vi BL — Vref! 


|f the value of the black-level is known, then R4 can be calculated as a function of Vref or, Vref as a 
function of R4, as shown below: 


Vref 


R4 = Re, x ——_____©]"——____ 
Vo BL + A(V1 BL — Vref) — Vref 


Vo,BLt AX Vi BL 


_— 


ref “(A + 1+ Rep/R4) 





To obtain the required feedback, R3 and R4 or V;e¢ must be chosen. The results can be read from the 
above formulae. 


DC biasing at high gain 


When the device is used as an 8 MHz and x 90 gain amplifier with AC coupling of the signal source, 
DC biasing can be accomplished by using the circuits illustrated by Figs 7 and 8. 
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Application circuit 
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Fig./ DC biasing using an adjustable voltage source. 


R2 


Vo 





V; 7Z24480 


Fig.8 DC biasing using an adjustable current source. 
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Figure 9 illustrates an application circuit for use with ABS (eg TDA4580), in which a number of 
components are common for the three output stages. 


SF 
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APPLICATION INFORMATION (continued) 










R8 
120 
aa 
K2 
R15 1 Vy 
= 
rossiva_| [sex 
2 200V 
1/213 4 5|6 7 8\9 
Rint HER 
4 V 
R11 R13 ta a Veo 
a 
15kO | R10 6 aquadag 
1.5 kQ 
; R12 i 
820 Q 
EHT 
focus \ 
Yo \ | ~ 
! / 
x 
v < 
aquadag \——— 
1.5 kQ 
7Z24482 
RS R4 
R14 
22 0 
Oe ene 120 kQ 
i 
BC558 a6 
e | 8.1 kQ 
Cj R2 R6 
220 nF 330 Q 4.7 kQ 
r-5 
R7 
Z 8B2kQ wy 
(1) Value to be fixed. 
Fig.9 Application circuit for use with ABS (eg TDA4580) using CRT A6GBEAKOOX (30AX). — 
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9-LEAD SIL-BENT-TO-DIL; PLASTIC (SOT111B) 


TDA6100Q 








seating plane 
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34 I, | 
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| Dimensions in mm 
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Positional accuracy. 
Maximum Material Condition. 


Centre-lines of all leads are 
within +0,127 mm of the 
nominal position shown; in 
the worst case, the spacing 
between any two leads may 
deviate from nominal by 
+0,254 mm. 


Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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SOLDERING PLASTIC SINGLE IN-LINE PACKAGES 
1. By hand 

Apply the soldering iron below the seating plane (or 
not more than 2 mm above it). If its temperature is 
below 300°C it must not be in contact for more than 


10 seconds; if between 300 and 400 °C, for not 
more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder 
is 260 °C; this temperature must not bein contact with 
the joint for more than 5 seconds. The total contact 
time of successive solder waves must not exceed 

5 seconds. 


The device may be mounted up to the seating plane, 

but the temperature of the plastic body must not 

exceed the specified storage maximum. If the printed- 

circuit board has been pre-heated, forced cooling may 

be necessary immediately after soldering to keep the 

temperature within the permissible limit. — 


3. Repairing soldered joints 
The same precautions and limits apply as in (1) above. 
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